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?>7 5 F7r~>^2*l^?-KS (JUT. ^^NA 

(JWT. NADP&i 
t>5) *JcfcO~3?>7$ KT^-^Si'U^KS 



2 

^h-;U-ft Kay*"— tf. 
©A, . 



(2) 



tt&W-Q - 6 12 7 8 



A , 5 * 4 J > Y - * A 




(5$*. A, li^NADPS. ?*NADS. NAD 
PS$fc«NADS£^U A 2 «A, ©j§7cM£l&}29 
*7nU B, «A, tf^NADPSSfcti^NAD 
«© i t UStcMN A D P fcttSSMN A D«*. 
A, #NADPS*fcttNADS04*ttg7ca**N 
ADP!S$fc«ra7t;M?-+NADS?:^L,. B z «B, 

A, S*-f 



5 :* <f 7 



<!:. NADP$fc<fctfNAD@*>6&£l¥J:f3i§«*l£ 
©A, . 

©B, S/c«/*J<fcO'B2 , 

©5*-f>'j'h-*KfMi-er. b 2 *>e»B, ^©sce 
h - ;w A 2 



*20 




(SC*. A, BftNADPS, ? + NAD«, NAD 
P®$fciJNAD»£^U A 2 «A, ©jiTcSf&Sti 
B, «A, #^*NADPS£fc«?-:J-NAD 
31© 1 1 « jstcS N A D P ffl * fc itMytm N A D S(£ . 
A, ^NADP^$fc«NADH©i*tig7uS^^N 
ADPS*fc«jl7C§?**NADS£^U B 2 SB, 40 
OMitM&JmZmb. B 2 #>6Bi ^©£f&*B 2 £ 
fflBjR4l/T»Z©^t Fay^— «{CTB, 



ID? tNA DPgfeJ: WtN A DSOO W 1 O 
i, NADP$fc<fcO'NADS*>6&£#J: f 33l«ft& 

Si UT 3 * >f j v - x £ nra*Rl£*JSrr s * 

©A i */c«/*jJ:0*a 2 , 
OB, . 

J'sY-toWmitf. A 2 A>6A, ^©SCE 

'X©st&s; 



(3) 



1$&¥6 - 6 1 2 7 8 




(sS*. A, «?*NADPS> ?*NAD®, NAD 
PS$fc«NADS£7nU A 2 «A, ©StcM^X^ 
B, »A, AWNADP^gfctS^NAD 
S© i: t liMx:®. N A D P fc N A D m* . 

A, tfNADPS^fcKNADffiCitttgT^g^N 
ADPaSfcttajcSy + NADSl^U. B 2 «B, 
©^{tSS^^L. A 2 #>6A, ^©KfS5iA 2 £ 
?»^<burmz©rt Fayt— IficrA, ^ifiRT 20 

[»*S4] **NADP@#> ^i3f>7 5F7 
f->y?ii'U3r?F*X7i-h (?tNAD P) $ 

[ii!*S5] **NADSW*. f^3?>75 F7^ 
->^)?^U^f H (?tNAD) SfcBft-3?> 30 
75 Ft^^>^>^^U^-?Ft?*^f»^(i) 
*6C3)©i>-J*n*>©«*JI8EiE©3 h -;b© 

[ff*^6] NADP8!* S . ^3f>75 KTf»->y 

j^u*?- - h (nadp) . r-fe^juf; 

A DP) te<kO'-=j?>7 5 h*f^+1f>f'>^5?i'U 
*?F*X7*-h (^TS^NADP) *»6tt*«J: 

IfJflllB*© s * s y *y V -^©iS®SSfiffi. 40 
[immi] NAD3H*5. -3?>75 F7t i ->^2 
^Utf^F (NAD) % 7-fef-;Uf'Ji>>7f c ->5f^ 
U**F (7-fe^UNAD) *5«fc^-3^>75 Ff* 
2 l^^F (7=7i/NAD) frhUi,® 

©^NADPSteJ^NAD^t^-fftfrlOi. N 
A D P £*J J: V N A D S*» 6> 4 ffif J: *) ill* ft* 1 o £ 



r 5 * y y s*ra»K(6*&T s * a y ^ 

©A, . 
OB 1 . 

(flU A, tt^NADPS. ^tfNADS, NAD 
PgUfc/cBNADS^U B, BA, *5f*NADP 
SSfctt^N A D®©£ #Bi§7nMNA D PSifctt 
fijESNADa*, A, #NADPS£fc«NAD«© 
£ t »jl7cS ?■ N A D P m £ tc BStcS f- * N A D M 
Sr/TTf) fcSWT*C St-tyS/h-* 

m*m9 ) #©j£#®~® 

©^NADPSfcitf^NAD^^rftjMo 
i. NADP«*»J:0 f NADlR*»6<c*»J:»)a«tiS 

M£LT5*^yy-x*^*3pja!5j£*&*5* 
-fy^h-^t Foy^-— te\ 
©A, . 

©B 1 2fc«/fcJ:tfB 2 . 

©St-ry^h-^fCfpffl-Sr, B 2 frh B 1 ^©SI5 
Fay^--fe*©»R. 

«IU A, «^^NADPS> f^NADS, NAD 
P$$/c«NAD®£^U B, «A, *s?*NADP 
SSJfcfct^N A DS©£ t«j§7cMN A D PmtMt 
ifjcMNADS*. A, #NADP8*/c«NADS© 
t * «i§7c§{ * NAD P§i£/c tfflcS * * N A D S 
B 2 «B> ©BMfc3S£fi»»*iK'r) *£*TS 
C £ <!: T £ 5 =M ^> h - *£Bfil£j®&. 

0] *©j£#®~©fc<fc!>'© 
©? * N A D P Sis «fc tf* * N A D M<D^ ttifp 1 o 
£> NADPSfc«fctfNADS*>6&Si¥<fc<3»«ft* 

Mi 3 ^--0 y-X€4fiS1-^oJi2Slt^^-r 5 * 
A sisb-Asft Fayt— b*. 
©A, ttcte/hiiVht . 
©B. . 

©S^^y^h-JUC^ffl-S-r. A 2 A^A, ^©Jgl5 



(4) 



!$&¥6-6 12 7 8 



8 



b-ay±-- v<owk, 

USU A, B**NADPS> ?*NAD^ NAD 
P!SgfcBNAD8£^U B, BA, #**NADP 
S£fcB**NADS©<fc£Bil7G39NADP@£fcB 
®7cMNAD£l£> A, #NADP&£fcBNAD&© 

t % itmTcmi- * n a d p fatrnfm^- * n a d m 

*inU A 2 BA, ©S7C§Mtl£^-f) £#W<rS 

\mmm&nmn\ io 

5 3f- -/ y h - -Y J i; V - ;U© 9 o©gftft© 1 o 
S^V^h-^B^CfcO 1 B#Jl g. SECCfcW 

Jtflll#JI6*l* CBjJ*f4¥24#, 1 1#, 1 448- 
14553(1988)). COj^fCSt-^i'h- 

So 

©IM8W5£iCB:fli<,»lii». itc, ES<S4>3 0Mmo 1 
/e^ifiififfl-C*?) (B*Rl^fc^#^Mlif2 8 
H ( 1 9 8 8 ) ) ffi«T*M&iM!£^#S**l-"a» 
S. * 

A , 5 * 4 / «> h 



^©SM^sisssrs&fcSiaiiM * y >y«i orra 

s. <fc<*ne>ft/cfc©<!:LrNAD-y-(*y>y > Co 
A-y-f*y>:?. at pim m 

^^etis^^y^h-^^b Kny^—tf (e 
c. 1. 1. 1. 1 8) *5^nad (p> mtcrmb 

$fPJBNADRtfNADP©7tn^T$>S^:tNA 
D (P) SiiNAD (P) S©jl7cS!Ri|X«E^®S 

•etl-en4 0 0nm^3fi > 3 4 0 nmtt&titfc:^ 
■COSCi^JfflL/ct©-C. St^/^h-Jl/ftK 

$>/c0. -fflS©fflg^©OiO{C^^-NAD (P) M 
Sr&fflO-C, i'^6*-^©ffl»^©^ftS©**^iJ 
Sffi-fSCiKJ:^©^*^ *©fe*. 
h-;U£ft&g(cgij£-c£So 

-h*(«T. **NADPJH£l»5) 

>7 5 KT^-^S^U^KS (tTF. ?*NAD 

7 5 K7f^>yj!^l't? : h'*^7i-H (JJlT. 
NADPS<H>5) *J<t^3f>75 FTf*-^* 

S^-^h-JUrt Kpy^-— fef, 
©A, . 
®B, . 



- ;i/ 




(5S*. A, ttf-tfNADPSL ftNADi. NAD 
Pffl$fcBNADS£^U A 2 BA, ©jf7EM&S^ 
ZmL. B, BA, Jis^tNADP^S/cB^^-NAD 
HS©<!: tBSTcMN A D PSifcfcHEcSN A DJ»*. 
A, *JNADPa*fcttNADa©4*»jKa!**N 
ADPS$/cBM7cS!^*NAD«?r^L/, B 2 BB, 

©i$ffcM4^^-r ) -c^$ n s-y ^ y > ysis^ 



|gSf6(Ccfc-?T^b-rSA2 SfcBB, © 

*»Wic*»t>"c. 1*4 sis b -fr^t. Kayy-~fe'<t 



(5) 



i>mvzzv, zomwtLx. wm^f?*** 

($l£mi£p 6 ) l2iS©*^4.gMA erobact 
er aerogenes CJ. Bio. Chem. 2 
41, 800-806 (1966)]. Klebsie 
11a pneumoniae. Serratia m 
arcescens, Cryptococcus me 
libiosumCBiochem. Biophys. 
Acta. , 293. 295-303 (1973)). 
^Ih (Biochem. Biophys. Res. Co 
mm un. ,68, 1133-1138(1976)) 10 
fc<tO'B a c i 1 1 u s . s p . NO. 3 (JftftSHttt 
m L*LW, A e r o b a c t e 

r aerogenes. Klebsiella pn 
eumoniae. Serratiamarcesce 

n s <D=m&amk&@&m2fR m^m&P 2 09- 
212) icxztffi&bZMtamfummmwtLx 

bxmtixte*) . co&'jizmimzxmmmmr-ts 
mzctimwmiamM-v&z, ztcmmc r y p 

tococcus melibiosu m<F>£Mt 20 
s&DStf^ Sis h-WCftf Z> K mfllttiftl 1. 0m 
M. NAD(C2*^£Kmfii«ift0. 0 7 mMtfet&Stt 

r*3f). Kmm&m^tcibfifttj;)xst,m&timt>hM 

ffrc. fm&corj:i,\ igftffif4©i«^. Sfrc&£3tf 
• ^^>h-;UiNAD + {tflr£Kmfif©r£&/'cW 

aW8!UI|©!^jfi<©±«.*D#8fl>ft:Ba c i 1 1 u 30 
s-sp NO.. 3ffl*tt>s@lfl£T*14S**r-f£S3|- 

$2E^e>#iliHbfcBa c i 1 1 u s s p. NO. 3 
©£j£-f6c©S?5f;tt. phs. 5iOsi<>rmmLtcz* 

0. 6mM. 0. 0 0 4mMi*tKfil>. KfEt£©S 
(,>1*S*#U ^o«(J6 0°C(D^!Ili?gi4ir-^l 5^R3 

(P) a©*«r6-r^*NAD (P) S4>ffl^£fC 

e*igiti«cig®u nhtxtcizmnphztj s^v- 
ju-^t Fn*v--~g*awi/c s=m ys/h-ji/ft f 
ay*-- t?*»[i§-c**. 

icJSf WA«*^W^6di»liSLfcN0.3||# 
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10 

M<ox&2>. 

«©*,(.>£ o t <• * /cli-?>*>fl# tcUttmWxj:* 3 
30. 5-0. 7X1. 5-3. 5 u mX-m^X-M®)? 
Z>o ^ttcimUlCO. 8X1. 0-2. 0Mm©tfR 

^jwb«wpis*«i8u wmx^xwmmmtZo 

&m%m±x. 1-2B. 5 0-5 2-c-cigsu. mm 
ucmmt'Xomx&z. oimmwg&i& 

miXS.®. (convex) ©*«**&«**. HS« 
4-5 SSBfttttCtt*. 

DNA©GC*:.il'% : 4 1 . 9^)1% (HPLCffi) i£ 
/c5-fV7'Uy-/F + /> : MK-7 

^b^WttH ( + ; Utt. (+) : SB 

K0H5I6 
OFf-X h 

(Hugh-Lei f son) NT OF 

(NjgtCNH* H 2 PO* ) F 
»»t©£W + 

*»T©£W + 
7 0-C 

6 0"C + 

3 7°C + 
3 0*C 

ftifiiWI* o% + 

3% + 
5% 
£WpH5. 6 

6. 2 + 
9. 0 + 

mmoftm (+) 

ixi"j>©#8? + 



(6) 



11 

*U7— (SSR) 
^U7--trg£ (Chris) 

T*v<<ymL (k 2 hpo 4 > 

7*feM>g£ (NaC 1 ) 
MRrX h 

(N0 2 " CD&tfJ) 
(N0 3 " (D&til) 

L ( + ) 75t'y-j* 
h-* 



+ 
+ 



+ 



+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
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20 



30 



40 
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12 

d-«j#-j* + 

m» + 
Vvim-z + 

*£3f*0. 5-0. 7X1. 5-3. 5/im, JH 

^TjISJl iWBttttU y*3-x*ww 

15*1 Ofc 0 HP%, Bergey' s Manual o 
f Systematic Bacteriolog 
y, Vol. 2(C£tt«, MM (5 0'C) r£WT£M 
«tt^*^TJ/F**yy>^ (B. acidoca 
Idarius), ^^f^f 'JX (B. s u b t 
i 1 i s ) s ^^JM^^ ( B. badius), 
/<*Jl/X:/n;* (B. brevis), ^fil/X37 
ifyZsZ (B. coagulans), WW'J^ 
7^;U^^(B. licheniformisK 
;MA>Ft>^X (B. pantothentic 
us), a'^x^x^'J (B. s c h e g e 1 1 
i ) . A?Jl/^^f7nf^7 -f JUX (B. s t e a 
rothermophilus) ©9ffifI#iat83*iT 

coagu lannsiB. lichenformis 
CD2ffiScD^r*)So B. coagulanns 

(«T. rcj iBETSCi****) *fJ:tfB. li 
cheniformis (felT\ TLj iBgffi^&Ci 

r ( + ) j (2S3Btt. r-j &m\£. rdj ttBfcKJ: 



3%CJ:S»£ d - + 

+ + + 

7-fcM>*£ + + 

J^n-aMI) + + + 

L-79ev-*(») + + + 



50 
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L 








d 


+ 


+ 






d 


+ 








d 


+ 












(+) 






+ 


+ 






d 


+ 










+ 




LVgifc 






+ 










+ 






2% 


+ 


+ 


+ 




5% 










7% 




+ 






10% 




ND 






4trc 


+ 


+ 


+ 




50X3 


+ 


+ 


+ 




55°C 


+ 


+ 






arc 


ND 


ND 


+ 




70XJ 












d 


+ 




DNAcDGC*;^ 




44.5 


46.4 


41 9 






(Type) 


ClVpe) 








44.3 


42.9 








-50.3 


-49.9 





10 



20 



feLk*f it b td&mc J: ti tf . #®1*no. 3 otttt ttf i B 
acillus coagulans Ki&.^t%z.btl 

£r>X> *E#££*Q©fc©<tE55iJ?-Sft:«!>. K+hX 30 
•iXf-N0.3 (Bac i I I us sp.N0.3)i 

§f£#-5tM3f^HI3 0 1 3^ (FERM BP- 3 

013) iurwttbfco 

So 

±K© -;U**fc F P y^-Hz'4MBi 

«, tt&o/**** • xxtf-No.3#W6*-.Si^ 

sAi£it**«£/i&> s$.gji***>^!>. rtnzmtt 
usu s^v-h^t Fpy^-— tz^fit-rsfiB 

s. 

rj-aTOciawstf, ^^©igftcc&fcoTtt. so 



- 6 1 2 7 8 

14 

s^^yi/h-ju^t Fpy^--te*#$tf-^>h-.n> 
W*tt3 h-Jl/0. 5%~5%*#tfigifi-Ctg 

imtLXlt. Sis *£WC»£ 

s» 

ft*. «Ht0f943JRiB&0Ttt. mwWFx M 

ens. *oft.i»K:jei;-cy>i«6. vVtesVJ* 

ft. ftjIrS/^Att, #!J9iAL thVVMlL *© 

ttrrtf ^ ©# <fc < . n3iWKBaaiJajR«ffig«*sff 
aft» 4 0 ~ 6 0 *a #&c 5 0 •c#ifi^*? * l 

ftttfKjstrff * u^a^ftSct -5 team 
tfiis&fflSftSo 

c^.fc^tcoTff^n/cs^^^^H-^f't Fay* 

^l»*C\ C©ffl^© = *'fy^h"Ji'7 : t Fay*--- b* 
(,>S C i {c<fc «3 3 6icffi^$n/c 5 1 -f s is F -jUf'b 
sisY-k'ft Fpy^--fe'^Wfg(c t 
ii^K S6(cc©?t^5«. ^IS. Sfi©«IB§*ffl 



(8) 
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tuft— votmzmmuc^mzm^ti 
tc&> •sbm< l cfccx¥mmtcx%.VTb, 3 6«:deae 

-tJl/O-^, DEAE--fe7 7-feJl>, D E A E --fe? 

DEAE-fe^Tfvi'X, Q-t7?P- 

* {■77)V7lyTm.) . DEAE- f-3A-Jb (3f$« 

ittts?) >w ko+^t^-^-y m<DA*>$mtm 

©77^-r*-*nvh«&5&ffl;*ftS„ -fe 10 

^rffi'^G-lOO, •b7 7 7i' i ;jl'S-2 00f 
©y;UigjM«:J:35H^P-7h-?>, 3 6Ki&B<ciS 

(Dgmmo o . 05-10 %m&zmm o . 

©&SK£93fii$J!3ft/c$*^i'h-;i'f i t Kay?- 

- # ©fW** ft h Ci*5r*4. 

5 * a y ^ h - >W t F a y^ - V<D&mmT<DM *) 20 

s^y^h- ;l/ 100% 
y;lo-* 0 
yjizh-z 0 

#7*h-* 0 

y;i/th-;i/ 0 
v>y-x 0 
vjH*-x 0 
•V-jiJU-X 0 30 

0 

NAD + J;f3 SV-Zte<tVNADHZ£.&LtZ> 

S^-fV^h-JH-NAD* 
U^V-X» +NADH + H* 

* (2, 4, 6/3. 5-^>$tKo+^^PA+ 

(3)^T-fi 40 

1 3 0, 0 00±1 5, 000 

h-V-tti?TSKy;U3 00 0 SW (0. 75X60 
an) fcj;£ffi. jgUft; 0. 2M NaClMO. 1 
M 'J >It$gfR$ (pH7 . 0 ) . JgiHStt* x> *;H? 

M. W. 1 2, 40 0 ^h^nAC 

M. W. 3 2, 00 0 7t~VAV*+ K 

M. W. 6 7. 00 0 ^Jfil^T^y5> 

M. W. 1 4 2. 0 00 5^7— h-ft Fny^- 

— tf so 
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M. W. 2 9 0. 0 00 if h^fc Fay 

*~ fef 

pH4 . 5 ± 0 . 5 

4'C. 7 0 0V©^E-C40B$Fflji€5Lfc^. »ffl| 

(5) Kmfl 

lOOmM hU^ttat8ffi« (ph8. 5) . 

ImM NAD + (*'Ji>:Snl/@imt$3) . 
0. 0 2 5% NTB (M^MWtTMWM) 
0. I%*m7)l?5.> (i^yvttS) 

fc^&RiWiW-c 5 * A ; is h -;uoiia*^k3 # 

0. 6 4mMOli^l/c t 
— Mfa/SJS^f-CNAD* ©ftfeOfCl 5mM©5 
tAsfh-toiKtiUs* NAD + ©«flr*StfbSttT 
NAD + {C*W4Km|l*il!je03fclS*tt. 0. 004 
mM©ffl^7nC/fc. 

fflg^ibr ImMONAD* ©RfeUtClmM 
?*NAD + (i/yvttS) *ffll»rH«K5*^y5/ 
F-*fc#*aKmffi*»5£Lfcl6ftttl 0. OmM© 

BO. 1 7mM©fiI£^bifc„ N A D P + 4 5 

*^^h-;U4©5JCt;itfctf-5NADP + lc*f-TSK 
mffi«0. 19mM. it A Sis h-MC#?Z>Kmm 
B30. 9 1mM7S.O. § PUtSfc^tN A D P + 4 

5^-ry^h-jv©5tD«cte^'S^^NADP + icnr 

mlB1 7 9. 6 2mM-C*o/t. 
3E/c«±©C4^e>4>. *S^{iNAD (P) + <D?>U 

h?. f^NAD (p> + ic^xhmmmtbrmm 

f £ i><DV<hi C 4 

(6) MiipH 

»SB©iPSRrSttiMSejS«:ae(,». El£«*© lOOmMh 

zimmmw. (p»a . 5 > tcf-u-c 1 0 0 mM© > 
^8Bfg(pH6. 5-8. 0. -o-) . hvanam 

fB^(pH8. 0-9. 0. -□-) fci^yy^^-* 

mttv ov&imm (ph9. o~io. 0, -■-> 
Q&Mm*mi>xm& 0 fcr§tt©ta*fffi©M*^4 
Hcc^-raorAoT. ph9. 5 ^x^<Drs^m 
■r. 

( 1 y/m e ) £4 0 mM©fti$|gSr« (pH4 . 
5-6. 0. -A-) . -;>^Sfi?g (pH6. 0-8. 

0. -o-) . \~ 0 zimmmm (phs ■ 0-9. 5. 

-□-) fcJ:tfyyj/>-*fMt*M*AttK« (pH 



(9) 

17 

9. o-io. o, -■-) (o^msmvm^b. 50 
msmimmtcft^ xw& Lfc»*», w 3 m&^tm 

Dtiot, ph6. 5-9. 0©ffiar8 0%fcU:©rS 
tt£«8LTi>£. 

*»** (1 w/m « ) £ 2 0 mM 'J >&«giffi& (pH 

7) -csg^L. 1 s^rM&a&m *®nmmi& 

^$nsii«pr*^r. 6 O'Cg-cwsmstti: LT9 10 
5 %WLkm* *> ©-C* o fc. 

lOOmMh'J (pH8 . 5 ) &BB 

©B»«tC$fl>, 35. 40, 45, 50, 5 
5, 6 0teJ:tf6 5'C©-§Sg-Cl 0£NJB3&ft. 0. 
lN*M2m«TSl64f|»±U. SfcR 5 5 0 n mr*# 

r, 6omar&*©rSft*WL-ti,>s„ * 

( A i - A o ) 

U /m & = x 

18.3 

18. 3;^i*Mcm ! /Mmol 

x : mum 

BWHRJESCDtcfc^rA, fc^tfB* tt^tfNADP 
91. eF*NADS. NAD P«. NADffl^-T^, ? 
*NADPa*fctt?*NADa£LTtt. mUZ*t 

(?*NADP), ^^iaf>75 Ft#*-?>^> 
^*l^t?F^7i-K fcWt-3f>7; 30 

F77^>yj*2P*?F (?*NAD) . 
>T5 Fb#*tf>*>s;5!*U:** F#9tf6ti. 
X. NAD PSS/clJN A Dili LTli. flittf-a* 
>75 K7-f->^^i7U*^ F^7j- h (NAD 

p) . r-fe?-;i'f';^>77 :r ->^^^u^5 : -K^^7 

*-F (7-fe^NADP) . -3?>7$ Fttf+if 
>f>^?UtfH*X7s-h ( ?7 S ^ N A D 
P) ;Si^-=3^>7 5^ YTf-sWVXslrl-Y 
(NAD) . 7i2?Jl/f'J^>7f : ->y5?i'U^5 i K 
(7-b^;UNAD) . r.3^>75 Kt^+^>^>S? 40 
F (f7^NAD) ftS$tf6tl£. 
*^W©A, fc<fct>'B, Kiil'TPIiKA, #?-*NA 
D (P) Sr*S«£B, SNAD (P) H»T?*4C 
B, *if«AD (P) ar&£tl£ 
A, BNAD (P) mx&Zttfr&gVb*), A, 
«£tfB, ©W<fcK*n>Tlo©?*MfiB?^£$fflTS 
4>©r£>£. 
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(io)$* • -fyi/F-Jt^t Ka^— ffflStaWJe* 

lOOmM h VZigfflmm (pH8. 5) , 
15mM S^^h-JMfTOfeMSiittll) 
ImM N A D + (*»Jx>*JH?Stt$!i) 
5 U is 77 * ? — (m^SBIttH) . 

0. 0 2 5%NBT (ft%tfXX&tt») . 
0. lX'Mul7 , *:7 5> (i^vai?) 

-tia<DSts?8E i m « £/M£smK:Aft. 3 7 icr 5#ia 

-f>+a^-hL/ciK, aSK^LfcSJRiSO. 0 

2m « imuaL-cmwb. m&zv&tetz. ieskci o 

^ra©t»©^{C, 0. INS® 2. 0m«SMl/t® 
#L. Sj£*ffjhL'C. A,„nm*«ISlyT«*li:A 

Sl6«*fflt>"C|BItt©a!l5iE*m». *©*#*A 0 
® 

.1 3.02 

x x X 

10 0.02 

**NAD»£NADS**IBW£-ra»£tt. _B£© 
^NADaiNADa^D. fflt^S^^y^ 
F-;Urt KDy^--fe**5?*NAD (P) m&UN A 

d (p) a%*Kaswir-5»^tt. ±^©^*na 

DMWNADPSiNADMWADPiii) 

A, fccfcCKB. ©fit*. t&tfifcfpOSXJ Sish~-)KD 
&lckffiiLxm%&X&K>. tttZtJsi/h-frTt 
Fay* — te*©A, SO'B, **l^ft(C*N-£Kmfi{C 

^> F-Jl'M©2 0 - 1 0 0 0 0flS*;U**#*LU 

, MB, OiMiJO. 0 2-1 0 OmM. fflCCO. 0 
5-2 0mM#$f$L<, S=M J*s F-JU-ffc Kay 
^-•b'©a(i5~l OOOy/me, ^£2 0-50 0 
/i/m««filyM'. ^©»«&$f*©«ai£{cj:9 
*tftsrr&c£#r*. cftJW±©g£flH>£t<!:k 

yisb-MamaT. b 2 -b, o>m>*B!ittz>m 

-©^t Fay*— fe'Mer©ft Fayt~te'© 

5$ (II) ©££<, B, £B 2 ©R3KB, ©ffi©/t* 
©5J£S5r^-a-bfi!)SC iiC 0 5 ^ F -JU© 
*Vy>?KfcZBmi*Lib®Z. C©J§£. 5£ffi© 
BRK ttSJttc J: LA: A. ©ffi^a'JS-rS. 
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(5£4>. A, «^*NADPS. **NAD8, NAD 
P»*fcttNADa*5%b. A 2 BA, <DM7iM<&m 
&jkb. B, «A, Jt^tNADP&g/c&i^NAD 
m<Dt% ttffiSLti A D PS£ /cfctiiTcSN A D«*. 
A, *5NADPS$fc«NADS©<!:t«j§7nM?-*N 
ADPffiSfcttS^^NAD&^U B 2 «B, 20 
©Kffcffi^JiSftft^L. B 2 -•Bi ^©Sl5ttB 2 ^ffl 

$^5C££tp1") 

-f&fc%. Iff" ©-ft Foy^— fe*«B, 0ff£0fc» 

icmBhtMcmmtzbovfo*), tntcj^TBi ©& 

1#£«W8|-C<&6 0 X. B, ©ftb0tCB 2 **OttB 
i £B 2 0&d4fetfflCa-CKl&fcffr>'C6J:l>. C©*© 
B, £fctt/££>'B 2 Ottfflfittl$iC|BJ£3*i*fc 
©T?tt&l,*tf. -MWiCHA, © 1 / 1 0 ^MXrtW 30 
JL<, <fc9#£L<ttl/5 0-1/1 OOOtA* 

C©i£#©4ffll>3 5 1 h 
t,>T. A, ©JftgttO. 02-1 00mM, #(C0. 0 
5-2 0mM*5$fSL/<, B 2 ^fcii/MB, ©?!& 
«0. 05-5 00 0mM, «FK5-5 0 0(/M*ijlfi 

b< . 3*-f>i/h-^t Fpy^-**©?as«5~ 

lOOOy/mt, #iC2 0-5 0 0 «/m«^l 
< v ^©^fc Fpyt— fe'«B 2 {C*fr*Kmtt (m 
M*tt) ©2 0fg* (u/m«#a) feU:Kfc$J:$K 40 

ttO. 0 5-2 OmMtftfSIA*,, cft6©»iffi£f* 

gsr©?^ Kayt-feiysr©fb Fayy-~t>© 

m«. B 2 #NAD5S$/cli**NA 
DS©£*«. TJl/3-;U-ft Fayt--fe* (EC. 



l. l. l. l) ii^y-JK yy-uo-jpftFD 
(EC. 1. 1. 1. 6) ( E. Col ift 
WjtD-;K 2^ y -to — ;u- 3 - y >®7 r t F 
ayy-~ If (EC. 1. 1. 1. 8) (^-^^iBrtft 
*) £L-yy-fea-;U-3-y>®. 'J>3lftF 
oyt-t'(EC. 1. 1. 1. 3 7) (:/$M>jB. •> 

^obs*) i l - y >=f®. y y -feny^ft f y > 

g&^b Foyy*— «2' (EC. 1. 1. 1. 12) 

H\ BS. E. Co 1 tD-yy-tz 
nr^ft (•*•;>»£•;>». b 2 #nadphs/c« 

**NADPS©££t;i, ?>l>a-Z-6 - V>m?t 

Fayy--42(EC. i. i. i. 4 9) (ne&*) 

£y;U3-X-6-y>IL A yfx>ift Fayy- 
— fe'(EC. 1. 1. 1. 4 2) (SIS. 
*) £4vfx>M. {"Jt+fMlft Fayy-~g 
(EC. 1. 2. 1. 17) (Psuedomonas 
o xa 1 a t i c u s&3fc) tCoAiy'Jt+->^ 
^^*W3>ift Foyt— fe' (EC. 1. 
1. 1. 4 4) Mff, b-;H?«. E. Col i 

i#) i6-*x^-D-y;un>^, yy-bpr^f* 
b Fy>®f-fb Fayy---fe? (EC. 1. 2. 1. 1 
3) iD-yy-feay^t K-3 

-y>Miy>K. <>X7Aft F^b Fayy-— t» 

(EC. 1. 2. 1. 7) (Pseudomonas 
fluoresceins £3fc) i'-O-XT^fc K^¥*t 

t>Cy^h-;KC^#r. A 2 -A, ^©J©S4J1M 

-rs^©?^ Foyy-— mv&mE.ort Fnyy- 
-fe-©aa4^ffl-i* c £ K j; 0 . mimfc* ( n 

I) ©iP< . A 1 i A 2 <DffliCA. t ©fl4©^©Sf5^ 

>y£tS4ff^u#s. c©i£-£. sa©fiR^cB, ©jb 
attt4i<j£f£. 
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A, tt^tfNADPS. f^NADS, NAD 

pa*fcttNADa**u. a 2 it a, ®mm.*sm 

imb. B, «A, ^^-NADPlSfcB^NAD 
m<D i S 5iM7cM NAD PSSfc »ji7cS NADI5;, 
A, #NADP^£fc«NADS©iS&*jl7M**N 
ADP82fc«jl7&I^*NAD8£^U B 2 «B, 
®H<fffl4)i8Bl*mU. A 2 -•A i ^©SI&«A 2 

SSSSElfcfc^-r) 

■r&fcfc. JEOf b Foyt-tttAi ©ff£©fc& 
KlfttWKiRjirri *>©■?*»). C4i{Ccfc->-CA, ©<£ 

«^(CB^ar*S. X. A, ©fttoDKA, *5t»B 
A, iA 2 ©S£ft*flHr»TRj£*tToTfc,fcl». C© 
J#£. A, &tct£/RVA2 ©«fflS«»CClS3eS*i* 
fc©-Cttttl»*». -HKWfCttBi ©1/1 0*jW&TF# 
*?£0<. <£9S?gL<«l/5 0-1/1 00 0*jU 

t»"C, B, (O-mmtO. 0 2-1 OOmM, WCO. 0 
5^2 0mMi««*L<. A 2 *fc«/RtfA, ©&£ 
ttO. 0 5-5 00 0 wM. $£5-5 0 0 mMjW*?* 
L<. 5*^>h-;l/yt Fny**~ £©?fi£tt5- 
1 000/i/mt, «FtC2 0-5 0 0 |//nHWJL 
<. JffH©rfc Kpy^— y»A 2 tC^-r-SKmffl (m 
Mffl) ©2 0{g* (u/mtmm «±K&SJ;5«:W 

ss-rntf«t<. mtti-iooM/meawstx. 

£fcJ8E:©rt Kpy^-— e©Sft«j&*iJS. Wit« 

0. 0 5-2 0mMWSU> 1 Cft6©ffi«&&#© 

A, #NADfH*fc«**NAD£©<tfc«, 7Ao- 
*f*t Foy^—tf (EC. 1. 1. 1. \) trtv 
7;Vf b F, ^'J-feo— ;UTt Yv.fi' — ^z (EC. 

1. 1. 1. 6) (E. Col iEtefe) ii^t Fb+J/ 
7tF>, yj420-;U-3- 'j^^t Koyt-H2' 

(EC. 1. 1. 1. 8) (^-thfiBl***) ii?fc F 



d+^T-fe f yisdwtft. Fnyy— (e 
c. i. i. i. 3 7) (yyi>®?> -js/^jB**) 4 
:*¥lfci®L ^y-feuT^Urt F*y>gtyt Foy^— 
42(EC. 1. 1. 1. 12) (9tf*#*&85. If. El 
E. C o 1 i fi#) <b 1 , 3 -i>*M*-D-yy 
A, ^NADPSS/cB^^NADP^i 

s«. y^3-^-6-'j>®?yt Fay^--^' (e 

20 C. 1. 1. 1. 49) (USS*) t?)\,a;~>>7 F 

>-6- «j>k. yv-feor^yt K';>Kyt: Fay 

tf(EC. 1. 2. 1. 1. 3) (ffl^mSiftfi 
3-^*-D-yjt'J>fWftn 

r. tefflrtsstf^^F-.ii/yfc. Foyy— gtcn 

UTtt. Wit{**i»SRiOrNADa (»JL<«NA 
D) . t^NAD® (»£L< (i?*NAD) . 
ttNADP® (*?£L<f*NADP) . **NADP& 
30 (»*0<tt**NADP) *ffll>TSHr*S5:l-4 

F-McftT£5i£«*#1-£&©r&:htf <fc< . 
*»9!©»lft«:JWt. Cti6ftiBR4S9l«ffi^-cli 
!gTt£&©T&&,, 

F a y * - ©S«ffi§«?lp B 1©tlttffi14??£#iS - 

nvwm&zi&wm l . ^©^Esjt5/ji®c>©sii 
pH©ra-ep^ff*-y-^ * <j yvmaavrnx. < jifrf * 

.fcSJcaje-ftitfJ:!,*. WiBac i 1 1 us. s 

p. no.3 (m#&mtK) 4*©5*-fy^F-^y 

40 h Foyt- Ir'CC-o^r^iaB. JiMtiRCC^N AD% 
ffl(r>fc»^©NAD*ffll>fcJt^fc»^&ti*ft§ttttlSj 

io-i5%r&»j. x, iEKfcommpm9. 5Ftia 

■C, £ fcj&5Jc»©M3IpHB 7 - 7 . 5 T'& -5 . #g5£« 

B{cNADa©*-cjtt<NADPSi*feiiiawfr*. 

*KUT. sSSS$4a/c*^© = ^^yi/F-;i/Sffiffl 
iMfttc J; -> X ffl&ftip<D s * -f^> F - frZWJS.-? £ 
Ktt. ±iej&»©-®. ©-©. 2>-5>Wi(D-<3>&i>'© 
50 ^^-r^^K^Kl^ttO. 0 0 1-0. 5mU)m 



(12) 

23 

&3 7'C©S£(C-CEj£>3tf. EJfflte-]&ffl& 

©2 £nott£tti> oa+^ra. ma3 a«± 4#« 

© 1 £IH. $ fctt 3 8 #&© 5 fcHUCfcW 

3n/cA a ©a*/t«rNasn/icB, ©s£. -en-en 

©«*8fcfi«cS-3< *3feK©gfbtc J: orawjrrntf <fc 

<,>. A 2 *i?^NADH, B, *JNADH©Jg 

£, A* ©£$£4 0 0 n m©^S©iiJnCCj: Dil^ 
T£A>. £>£t>«B, ©?gg£ 3 4 0 n m©?R*g©jl£ 
4>tc«fc 0 S'ISL/ . TOSS© 5 * -C y is h -;l/*fflU-C 
»BEl,fcifir©ttiJtlW-ntf. *£&&*© s*^> 10 
h -;ua?r y 7Jl<£ AT*** c £ -5. 

«*©*#*»©«»**»«:< c>fcie>. a*KR©^9 

ft. *8««:fci>rttA, sfcttB, ©»J3£«:Sfc0. 
»jeaQME©fU> o fcte©4»ai©iwj£tt*ttfli o t^ffi 

{.$m<D®$d 20 

JB$©<r£<. $&W*S^©!8MX$g©£&**itil 

c £#r* 4fc». 4>«©fcf*-Cifijia>oiEltK:**&{* 
£ji©s*^./^h-;l/£Sfi-f *££#-?*£„ #(C6 

0 -CJCT 9 5 %«±©£S??*£14£#? «M(C5e£«e 5 * 

l>. 

GfclfeM) 

*i>r*»PJ©ISteW*i «fc WWI*»tf r JM*W«:SI 30 

#^0IJ1 

s?s**x (©mwajg) 2%. ^7>> 

as?) 2%, >j>®2 & (mMa&sM) o. 2 

%. mtnti'V* im*m&m 0. 02K. am 

■7^*s/->a (HBtmiau) 0. 05%. 

b-* wmm±M) 2%. p h7. 3«do«fmtt 

1 0 0m e £5 0 0m eg=#7 7*3(C#aU 12 40 
tf-N0.3©ia£B*««U 50°C-C120r. 

p. m. omt*mmm?3omMmbx9»8 5m 

e (B*rittl. 2y/me) £f#fc. 

*-A4 4 2 (B*ttl|g) *0. lKg^L/cftftlgJIl 

2 0L*3 0LSi?t-7ry>*-Kttii*. JW&S 
S0fcf£«C±BB©Ba8 5 m t ggflU 0 
•C. jMUB2 0L/3\ rtEO. 4kfl/cm ! , JS#jI 
Sl50r. p. m. ?2 4l$R09£lJg*U Bftttl 50 
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8. OLOBtiSttl. 8(i/nl)*jlfe. 
##0H2 

i rflWfce«»*a^«"casL. cmco . 
mmm (phi. 5) 5L=&m. 3 7-cri«ia^>* 

4. 5L (6*t/m«) £f#fc„ C©±rf(C7-fe 
1. 8 LfSMSffL. *Ofci**»*ifrM3*L'r« 
©. cn?: 2 0mM'J >K«Hi«-C^«?U 1 L©tEitiR 
«(2 4. 2u/mt ) *r»fc. C©jg?fcicBJ&I«£* 

2 0 0 g&8¥L. £ttHtttlr£Jt&0flL'rR£l/. 

» 6 nfc±»K: svb««*4 5 o g mm l it. c ©& 
a»*jaiC^«i/r#6nA:itiR»* 2 0 mM y >im 

«»<pH7. 5)"C«BU 5 0 0m€©P^?g(3 

6. 3«/m«)£f#fc. C©l!Xtt$]g«rM (EXtt 
KttM) *J8C»T2 0 L©2 0mMU>lttm» (pH 

7. 5) KflLT-BftSffiU S&nfc»SR*4 2 0m 

m y (ph7 . 5 ) x-mmit uc d e a e - 

77P-XCL-6B (7 7*7^7) 250m«C* 
5A(CilU 0. 1M KC l£^tf2 0mMy>K® 
«*(pH7. 5) lLtiltl/fctt. *1>T0. 3M K 

c 1 £^tf 2 0 mM y ymtmm (ph7 . 5 ) -cmia 

U BJRi8E35 0m« (3 5. 2»*/mO tjlfc. # 
6n/c^S?g* 1 0 mM y >BHSffig (pH7 .0)20 

ii7*^?> (ff^ttB) to. 2gftjBLfcftlC 
i*#Sf£filU-C, MtSKflHRAl. lg (10. 6wA 

q) 

*JSW1 

<fi0t3fi> 

40mM y»J5/>-NaOH«WR (pH 

10.0) 

0. 2mM jiin§!NAD (*<Jx>$)\,m 

*) 

2mM ftNAD (Hft) 

150u/m« 5*-f-/5/h-Af*t 
(JKfiMJt. • xx 

t-N0.3**) 
<»ff> 

JJBKR1 me^^j KciO. 0. 10. 20. 

3 0. 4 0. 5 0uM©5*-fy->h-;U?g?££*n^ 

n2 o u i *asflio. 3 7 •ctcrfiBKimsttfc. s 

dSHMtt 2 ^1 i 7 ^-1© 4 0 0 n m KfeW S«*K* 
S»lR»)-€-©S*#«>A:. *©tS*%»5HtC*Lfc. 
9 5 H*» 6 n 6 *>«c cfc 5 CC . 5 * y ~> f - ;i/ft(t*f f 

H«S^12 
<5lt.&> 

40mM y»;s/>-NaOHiS«}R (pH 

9. 5) 
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j§7t3Jf ; TS >NAD (is? 



0. ImM 
-?) 

2mM ^sfNAD (Z&) 

20 0u/mC Stf-f -'i'h-.^-f t Kay^— fef 
(ft&Sft • XX 

fc'-N0.3fefc) 

±IBfiOilm«£*a^>;> KCtO, 0. 2, 4. 6, 
8. 1 0 uMOifj S*>b--)\>imZ%tl?tl5 0 u 
\®ML. 3 7-C(cr6 0^JgCE$^fc©%. 0. 5 

■Jf/t„ 4 0 0nm«:tt.5Eb£K£l'J£U ^6@(C^-f 
J: 5 ft* 5 ft£tfftj£fiEBiSl*1#fc. 

<Hf&&> 
5 0 mM 
10.0) 
0. 2mM 

m) 

4mM ftNAD (=£) 

250u/m« 5*<f yS/h-JU-ffc Kni^—tf 

GKftttft ><*;i/X • xx 

£-N0.3&*) 

0.2% h 'J h>X- 1 0 0 

<&<*> 

* a *c ? h K±K5l£iR 1 m e £ flo*. . 3 7 •CKT^fll 

ana?*. 3«^©jfa?ff->7 , ;u^-eti-en(cotir2 

Ou I**'** hKiBit. 3 7"C«:T5l&5rW»&Stt 
fc. Rl6H*6aO5»Bi6»B©4 0 0nmK:*»»* 

gbfcg*ss*iR9. *©ji«tju,fc. ante, 

SB©fi*?#fc. 





CnAbs) 


Ji/Y-»mBt 




2 






29 


50 uH 


JMfl 


25 


42.6 


iftirW2 


21 


35.2 


m»3 


31 


53.7 



10 



5";^>-NaOH)!giB$ (pH 
StcSNAD (*')x>*;H? 



20 



30 



40 



^'J5/>-NaOH^35>g (pH 

NADP (tvxytumm 

*tfNAD (=#) 
T-iUn-^-ft Kpy^-— fe' (t>Ji 



<Kl&»> 

4 0 mM 
10.0) 

1 5mM 

5 0 wM 
0. 4M 

3 0 u/m* 

2 50u/mJ 

±ies^l m«4+^j 0. 20, 40. 

6 0. 80, 1 0 0 uM<DZ*-{ Sis\--)\si§m%?:tl 
?tl50v Ifflab. 3 TCK.X mVHUS tf/c. « 
/Ul9MMMl3^S£ 8 #10 3 4 0 n m(CtW&|fc£ 

a%K*iKo*©ii*3jw>fc. -e©*g*£s&7s«:^u 
fc. 

<5Jt.&> 
5 0mM 
0. 25mM 

mm) 

50 uM 
5 mM 
1 0 u/m « 

K (<-')># 
■7l*-**$>&Etl*) 

25 0u/m« 5 t-<y^h-;Urt Kny^-tf 

(JK#®i£, XX £ 

-N0.3fi?fe) 
<«fl5> 

±iBKHl mt^a't? hteiOv 0. 50, 10 
0, 1 50. 2 00. 250/1 M© 5* -f.Zfh-.il/8g 

^^n-eti5 o m i asjnu 3 7*ck:'ce(&&b»&3 

tffc. «A,fc5Bil*M&3#g<!:8#g©3 4 0nmK::te 
tt£©#g£§!#iK^©M£#tf>fc., *©*£H£lfl8 

[HiB©fflr#ft8WW] 

$ 1 @»*I£HJ© 5 t J y is V -)Vfk Y v y-t-M<F> 

*. »3HB*©pl«Stt**'riBl«. 3t4 0tt*©M 
iSpH^^Tft^. ^5SftC^^8@«*|6W«:»-5< 



(pH7. 0) 
jf7tffi!NADP (*>;x>$jU 

ftNAD (=£) 

^)tn-^-3-y>ifb Kay 
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50 TOO 150 200 250 
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